


High above the world-class observatories that dot Hawaii's

dormant Mauna Kea volcano, floating farther yet over the hos-
tile and nearly inaccessible peaks of Mt. Everest, lies a summit
waiting to be conquered. Here above the clouds and city
lights and over 99.7% of the atmosphere I is a platform on the
edge of space, home to a broad range of astronomy and physics
experiments.

Today, balloons are lifting experiments longer, higher and more
inexpensively than ever before, and returning them safely to
Earth for reuse. Week-long flights at altitudes of approximately
35 kilometers carrying payloads in excess of several tons are the
norm. NASA now plans to extend this platform and create a
new generation of balloons capable of staying afloat with such
cargo for 100 days and ultimately 1,000 days.

What do some scientists hope to accomplishwith 100 or even
1,000 days at the edge of space? To name but a few proposals
on the table: Jupiter-size planet searches, large-aperture solar
astronomy, large-aperture infrared astronomy, cosmic-ray inves-
tigations, long-duration Earth science missions, and hard x-ray
imaging experiments.

Olympus defines a new era in scientific ballooning. Advances in
material science and trajectory control are enabling revolu-
tionary capabilities. Very large scientific payloads can now be
reliably launched and retrieved for reflight at a range of alti-
tudes. Balloon flight still remains a fraction of the cost of a
rocket launch.

The ultra long duration balloon, with its 100-day maiden flight
planned for 2001, provides a long-term facility in a near-space
environment for many types of science.
This is a stratospheric mountaintop well
worth the climb.
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Relative Size of

Olympus-Class Balloons

Breitling Orbiter 3
(First Manned, Non-stop
Global Flight, 1999)

747 Olympus



1ympusisthelaunchvehicleresultingfromaNASAplanningandrequirementsstudydefiningthefutureoflong-
durationballooning.It will enableabroadrangeof missionsfromNASA'sEarth-andSpaceScienceEnterprisesto
expandhumankind'sknowledge.Throughtheuseof emergingandinnovativetechnologyOlympuswill leapfrogover
currentballoonprogramcapabilities.

TechnologyforOlympuswill notbedevelopedinavacuum_ technologieswill beacquiredfromdevelopmentselse-
wherewithinNASA,othergovernmentagencies,andindustry.Criticaltechnologiesthatwill enableOlympusto be
areliable,world-classplatformhavebeenidentified.



Scientistshaveat their disposala varietyof ground,
near-space,andspace-bornetelescopesandinstruments
operatingat awiderangeof wavelengths.Olympuswill
allowscientiststhe opportunityto conductlong-term
observationsin thenear-spaceenvironmentofthestrato-
sphere.

With theexceptionof visiblelightandradiowaves,the
Earth'satmosphereislargelyopaqueto mostwavelengths
in theelectromagneticspectrum.However,Olympuswill
reachaltitudesabove99.7% of the atmosphere, where x
rays and gamma rays are plentiful. With the advent of
Olympus, very large and massive floating observatories
that are needed to improve the quality and accuracy of
scientific findings will be possible. The advantage of size
is especially important for high-energy particle detection
because they are relatively sparse, and large instruments
are needed to collect significant numbers of particles in a
reasonable time.
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For wavelengths between 20 and 2000A a spacecraft is needed

Polar flights provide nearly continuous viewing in day

or night conditions for several months at a time (24-hour

day/night cycle on target). Lower latitude flights have a
12-hour day/night cycle (12-hour day/night cycle on
target). Compare these to low-Earth orbit satellites that

have _ 66 minutes of on-target time out of every 90
minutes due to Earth occultation.

Olympus will fly above the jet stream, avoiding micro-

physical atmospheric processes -- such as variations in
atmospheric refractive index caused by turbulence from
bulk topological and convective shear winds in the tropo-
sphere _ that obscure viewing. The Fried parameter (ro),
the distance over which the phase in the wavefront changes
by 4/5 radians, is a commonly used measure of the total
image degradation due to atmospheric turbulence.

-20 5 20 25

Altitude (km)

7¸!¸!¸! i_i_i(!̧

i_i_ii__(_i_!_



i!!!!ili!i!:_i_iii!iii!!i_i!_i!i:ii_i_ii:i_i_:_iii_:,__!!i!_ii:i_i!i_i
_:_:_St:!_!:_::?_::_i_i:_:: :_j_:__ __

!!ii!i_i!iii!i!!i!_!iiiii_ili!i!_!iiiii_!iill_,!!!i!iiiiiii!i!iii!ii_!i_!!!I

7iii(i14':)[i::_ 1:7[

During Coronal Mass Ejections (CME's), molten materials from

the upper atmosphere of the Sun are propelled through the solar
system impacting communication, power transmission, and

weather on Earth. Some of the energetic particles from CME's
cross the gulf between the Sun and Earth in just 30 minutes. Long-
duration balloons can monitor the Sun's changing environment.
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k'eberg Tracking

The Earth's ice cover is melting at higher rates and
in more places than at any time since record
keeping began. The effects of global warming can
be tracked by monitoring changes in the surface
heights of ice sheets and their dynamics.
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High-resolution images of planets and their
moons are not limited to the Hubble Space
Telescope. Balloons can capture similar images
using large-aperture telescopes.
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